Response and Amendment (Desbrandes et al.) 
US application Nr. 10/599,555 

International application Nr. WO 2005/109985 / PCT/EP2005/051404 



9 of 32 



CLAIMS: The following is a listing of all claims as amended with their status and the 
text of all active claims. 

1) (CURRENTLY AMENDED) Product s^^fS-^>4f>comprasing of a n "entangled" sample 
containing at least one kind of excited isomer nuclides in which at least one said excited 
isomer nuclide has at least one metastable state tfoat-being able of deexeftes-deexciting 
by emitting gamma rays, called hereafter deexcitation gamma rays, characterized- 




(b)- a ndy in that the measurable half-life, called thereafter the "variable" half-life, on at 
least one said excited isomer nuclide of said "entangled" sample, during its 
natural deexcitation producing said deexcitation gamma rays, is variable, cfes 

afefesa4d- I4e ; ■ th e initial said "variable" half-life of the aforesaid excited 
isomer nuclide being strictly lower than the constant half-life of the aforesaid 
corresponding normal metastabtee x-erted isomer nuclide- g4¥^-tey-4i : iB-4a-bte -Gf 
isotopes, said constant half-life thereafter being called the theoretical half-life 
e f-4 fo e--sa 4 d- - e x-srt ^ and the value of the said "variable" half-life 

of the aforesaid excited isomer nuclide varying from the value of the said initial 
"variable" half-life to the value of the said theoretical half-life - of - - the aforesa i d 
e x - G j ted -4 SQfn a r - ^u€ ij 4 e, then ^Greasing - fo e y - ond being higher than the value of 
the aforesaid theoretical half-life. 

2) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample comprises said excited nuclei of at least one kind of said isomer 
nuclides having at least one said metastable state with a duration of its theoretical half- 
life from one microsecond to 50 years, for example, Niobium (93Nb41m), Cadmium 
(111Cd48m), Cadmium (113Cd48m), Cesium (135Ce55m), Indium (115ln49m), Tin 
(117Sn50m), Tin (119Sn50m), Tellurium (125Te52m), Xenon (129Xe54m), Xenon 
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(131Xe54m), Hafnium (178Hf72m), Hafnium (179Hf72m), Iridium (193lr77m), or 
Platinum (195Pt78m). 

3) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample comprises said excited nuclei of at least one kind of said excited 
isomer nuclides being radioactive isotopes. 

4) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample, comprising said excited nuclei, is in any physical or any chemical 
form, for example in the form of solid in sheet or powder, or in the form of fluid or gas 
(case of Xenon for example), said "entangled" sample containing a proportion of at least 
one or several aforesaid excited isomer nuclides, for example, Niobium (93Nb41m), 
Cadmium (111Cd48m), Cadmium (113Cd48m), Cesium (135Ce55m), Indium 
(115ln49m), Tin (117Sn50m), Tin (119Sn50m), Tellurium (125Te52m), Xenon 
(129Xe54m), Xenon (131Xe54m), Hafnium (178Hf72m), Hafnium (179Hf72m), Iridium 
(193lr77m), Platinum (195Pt78m). 

5) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample, comprising said excited nuclei, is in the form of alloys, mixtures, or 
chemical compounds incorporating a proportion of said excited nuclei from one or 
several of aforesaid excited isomer nuclides. 

6) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample underwent a physical and / or a chemical transformation after its 
manufacture. 

7) ( WITH DRAWN y^^N^O) Product according to claim 1 further characterized in 
that the said initial "variable" half-life of at least one of the aforesaid excited isomer 
nuclides of the "entangled" sample is strictly lower than the theoretical half-life of the 
aforesaid excited isomer nuclide, for example ranging between 10% and 90% of the 
theoretical half-life. 

8) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample contains said excited nuclei from at least two said excited isomer 
nuclides. 

9) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample contains said excited nuclei from at least one excited isomer nuclide 
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in at least two said metastable states. 

10) (CURRENTLY AMENDED) Manufacturing process of tfoe-a product according to 
€tem-- 4comprising of an "entangled" sampie --if^wfo^ 

(b) irradiation by gamma rays, 

characterized in that one prepares a product comprising of a sample containing at least 
some nuclei of at least one sa-id-isomer nuclide having at least one -sai4-metastable 
state, by irradiation by means of gamma rays comprising at least some groups of 
entangled gamma rays, at least some of said groups of entangled gamma rays being of 
a sufficient energy to excite certain- some of tire-aforesaid nuclei of tire-said isomer 
nuclide Ifr-to at least one said metastable state, t-he-a-foremention e d e nt a ngled gamma 
ra y s being ge n e ra ted, fo r e xa mple, either by a so urce of g a mma ra y s emitted in a 
cascade, or- by a generator of gamma — rays earning from the — Bremsstra hi ung — sf 

in the aforementioned irradiated samole the excited isomer nuclei that is~are„produced 
being_T -qualified in the continuation byHsem^f^to 
nuclide of said "entangled" sample . 

1 1 ) ( CURRENT LY AMENDEDUNCHANGED) Manufactu ring processMetired- according 
to claim 10 further characterized in that the measurable half-life, called thereafter the 
"variable" half-life, on at least one aforesaid excited isomer nuclide of aforesaid 



"entangled" sample, during its natural deexcitation producing deexcitation gamma rays, 
is variable, the initial said "variable" half-life of the aforesaid excited isomer nuclide 
being strictly lower than the constant half-life of the corresponding normal metastable 
isomer nuclide, said constant half-life also being called the theoretical half-life, fee-said 
initial "variable" half-life of the obtained aforesaid "entangled" sample varies varying with 
the duration of said irradiation and / or with the power of said irradiation. 

12) (CURRENTLY AMENDED) Method to irradiate the environment of the "entangled" 
sample. yse-ef-t-he-preduGt-according to claim 1 characterized in that one employs the 
aforementioned deexcitation gamma radiation, emitted by natural deexcitation of the 
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aforementioned "entangled" sample, as a source initially emitting a high dose of 
radiation, then a decreasing dose, and followed by a low dose of radiation for a long 

time- r - t0 -4 Prad ia to -- fe^ 

13) (CURRENTLY AMENDED) Use -Method according to claim 12 further characterized 
in that the aforesaid "entangled" sample deexcitation gamma radiation is used to 
conduct one or more physicochemical reactions. 

14) (CURRENTLY AMENDED) Method Use-according to claim 12 further characterized 
in that one employs the aforesaid "entangled" sample in the form of a solution. 

15) (CURRENTLY AMENDED) Method Use-according to claim 12 further characterized 
in that one employs the aforesaid "entangled" sample after having undergone a physical 
transformation or a chemical conversion following its manufacture. 

16) (CURRENTLY AMENDED) Method Use-according to claim 12 further characterized 
in that the aforementioned deexcitation gamma radiation comprises at least two lines of 
different energies emitted by at least two aforesaid excited isomer nuclides to irradiate 
the environment of said "entangled" sample. 

17) (CURRENTLY AMENDED) Method Use-according to claim 12 further characterized 
in that the aforementioned deexcitation gamma radiation comprises at least two lines of 
different energies emitted by the same aforesaid excited isomer nuclide to irradiate the 
environment of said "entangled" sample. 

18) (WITHDRAWN) Use according to claim 12 further characterized for a medical 
treatment. 

19) (NEW) Product according to claim 1 characterized in that groups of two or several 
excited nuclei of the aforesaid exci< 



entangled between them and presenting quantum coupling between some of the 
excited nuclei of the aforesaid excited isomer nuclides. 

20) (NEW) Manufacturing process according to claim 10, in which some of the excited 
isomer nuclei that are produced, result from the aforementioned groups of entangled 
gamma rays, which excite and transfer their entangjement to some of the 
aforementioned nuclei of the aforesaid isomer nuclide, thus producing groups of excited 
isomer nuclei. 
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21) (NEW) Manufacturing process according to claim 10 in which the aforementioned 
groups of entangled gamma rays are produced by a radioactive source of gamma revs, 
each said group of entangled gamma rays being emitted in a cascade from a single 



nucleus. 

22) (NEW) Manufacturing process according to claim 10 in which the aforementioned 
groups of entangled gamma rays are produced by a generator of gamma rays coming 
from the Bremsstrahlung of accelerated particles, 

23jj[NE^ process accordin g to claim 22 in which i the afore m 

accelerated^ 

24) (NEW) Manufacturing process according to claim 22 in which the a forementioned 
accelerated particles are alpha particles, or protons. 
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Clean text of the national stage entered claims is provided for convenience hereafter: 

1) (CURRENTLY AMENDED) Product comprising of an "entangled" sample containing 
at least one kind of excited isomer nuclides in which at least one said excited isomer 
nuclide has at least one metastable state being able of deexciting by emitting gamma 
rays, called hereafter deexcitation gamma rays, characterized in that the measurable 
half-life, called thereafter the "variable" half-life, on at least one said excited isomer 
nuclide of said "entangled" sample, during its natural deexcitation producing said 
deexcitation gamma rays, is variable, the initial said "variable" half-life of the aforesaid 
excited isomer nuclide being strictly lower than the constant half-life of the 
corresponding normal metastable isomer nuclide, said constant half-life thereafter being 
called the theoretical half-life, and the value of the said "variable" half-life of the 
aforesaid excited isomer nuclide varying from the value of the said initial "variable" half- 
life to the value of the said theoretical half-life, then being higher than the value of the 
aforesaid theoretical half-life. 

2) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample comprises said excited nuclei of at least one kind of said isomer 
nuclides having at least one said metastable state with a duration of its theoretical half- 
life from one microsecond to 50 years, for example, Niobium (93Nb41m), Cadmium 
(111Cd48m), Cadmium (113Cd48m), Cesium (135Ce55m), Indium (115ln49m), Tin 
(117Sn50m), Tin (119Sn50m), Tellurium (125Te52m), Xenon (129Xe54m), Xenon 
(131Xe54m), Hafnium (178Hf72m), Hafnium (179Hf72m), Iridium (193lr77m), or 
Platinum (195Pt78m). 

3) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample comprises said excited nuclei of at least one kind of said excited 
isomer nuclides being radioactive isotopes. 
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4) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample, comprising said excited nuclei, is in any physical or any chemical 
form, for example in the form of solid in sheet or powder, or in the form of fluid or gas 
(case of Xenon for example), said "entangled" sample containing a proportion of at least 
one or several aforesaid excited isomer nuclides, for example, Niobium (93Nb41m), 
Cadmium (111Cd48m), Cadmium (113Cd48m), Cesium (135Ce55m), Indium 
(115ln49m), Tin (117Sn50m), Tin (119Sn50m), Tellurium (125Te52m), Xenon 
(129Xe54m), Xenon (131Xe54m), Hafnium (178Hf72m), Hafnium (179Hf72m), Iridium 
(193lr77m), Platinum (195Pt78m). 

5) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample, comprising said excited nuclei, is in the form of alloys, mixtures, or 
chemical compounds incorporating a proportion of said excited nuclei from one or 
several of aforesaid excited isomer nuclides. 

6) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample underwent a physical and / or a chemical transformation after its 
manufacture. 

7) (WITHDRAWN) Product according to claim 1 further characterized in that the said 
initial "variable" half-life of at least one of the aforesaid excited isomer nuclides of the 
"entangled" sample is strictly lower than the theoretical half-life of the aforesaid excited 
isomer nuclide, for example ranging between 10% and 90% of the theoretical half-life. 

8) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample contains said excited nuclei from at least two said excited isomer 
nuclides. 

9) (UNCHANGED) Product according to claim 1 further characterized in that said 
"entangled" sample contains said excited nuclei from at least one excited isomer nuclide 
in at least two said metastable states. 
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10) (CURRENTLY AMENDED) Manufacturing process of a product comprising of an 
"entangled" sample characterized in that one prepares a product comprising of a 
sample containing at least some nuclei of at least one isomer nuclide having at least 
one metastable state, by irradiation by means of gamma rays comprising at least some 
groups of entangled gamma rays, at least some of said groups of entangled gamma 
rays being of a sufficient energy to excite some of said nuclei of said isomer nuclide to 
at least one said metastable state, the excited isomer nuclei that are produced being 
qualified in the continuation as excited isomer nuclide of said "entangled" sample. 

11) (CURRENTLY AMENDED) Manufacturing process according to claim 10 further 
characterized in that the measurable half-life, called thereafter the "variable" half-life, on 
at least one aforesaid excited isomer nuclide of aforesaid "entangled" sample, during its 
natural deexcitation producing deexcitation gamma rays, is variable, the initial said 
"variable" half-life of the aforesaid excited isomer nuclide being strictly lower than the 
constant half-life of the corresponding normal metastable isomer nuclide, said constant 
half-life also being called the theoretical half-life, said initial "variable" half-life varying 
with the duration of said irradiation and / or with the power of said irradiation. 

12) (CURRENTLY AMENDED) Method to irradiate the environment of the "entangled" 
sample according to claim 1 characterized in that one employs the aforementioned 
deexcitation gamma radiation, emitted by natural deexcitation of the aforementioned 
"entangled" sample, as a source initially emitting a high dose of radiation, then a 
decreasing dose, and followed by a low dose of radiation for a long time. 

13) (CURRENTLY AMENDED) Method according to claim 12 further characterized in 
that the aforesaid "entangled" sample deexcitation gamma radiation is used to conduct 
one or more physicochemical reactions. 

14) (CURRENTLY AMENDED) Method according to claim 12 further characterized in 
that one employs the aforesaid "entangled" sample in the form of a solution. 

15) (CURRENTLY AMENDED) Method according to claim 12 further characterized in 
that one employs the aforesaid "entangled" sample after having undergone a physical 
transformation or a chemical conversion following its manufacture. 
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16) (CURRENTLY AMENDED) Method according to claim 12 further characterized in 
that the aforementioned deexcitation gamma radiation comprises at least two lines of 
different energies emitted by at least two aforesaid excited isomer nuclides to irradiate 
the environment of said "entangled" sample. 

17) (CURRENTLY AMENDED) Method according to claim 12 further characterized in 
that the aforementioned deexcitation gamma radiation comprises at least two lines of 
different energies emitted by the same aforesaid excited isomer nuclide to irradiate the 
environment of said "entangled" sample. 

18) (WITHDRAWN) Use according to claim 12 further characterized for a medical 
treatment. 

19) (NEW) Product according to claim 1 characterized in that groups of two or several 
excited nuclei of the aforesaid excited isomer nuclides of the aforesaid sample, are 
entangled between them and presenting quantum coupling between some of the 
excited nuclei of the aforesaid excited isomer nuclides. 

20) (NEW) Manufacturing process according to claim 10, in which some of the excited 
isomer nuclei, that are produced, result from the aforementioned groups of entangled 
gamma rays, which excite and transfer their entanglement to some of the 
aforementioned nuclei of the aforesaid isomer nuclide, thus producing groups of excited 
isomer nuclei. 

21) (NEW) Manufacturing process according to claim 10 in which the aforementioned 
groups of entangled gamma rays are produced by a radioactive source of gamma rays, 
each said group of entangled gamma rays being emitted in a cascade from a single 
nucleus. 

22) (NEW) Manufacturing process according to claim 10 in which the aforementioned 
groups of entangled gamma rays are produced by a generator of gamma rays coming 
from the Bremsstrahlung of accelerated particles. 

23) (NEW) Manufacturing process according to claim 22 in which the aforementioned 
accelerated particles are electrons. 

24) (NEW) Manufacturing process according to claim 22 in which the aforementioned 
accelerated particles are alpha particles, or protons. 



